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Abstract 16 – Figure 2. Results from a genome-wide linkage scan using 124 families with 334 patients with total knee replacement associated with OA.
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Purpose: Osteoarthritis (OA) of the knee has an increasing
public health impact in aging populations. Combinations of genes
have shown potential to identify individuals at high risk of disease.
However, to date the discovery of novel genetic risk factors for
knee OA using large-scale genome-wide association methods
has not been undertaken.
Methods: In this study the allele frequencies of 550,000 mark-
ers from the HumanHap550 Whole-Genome Genotyping from
pooled genomic DNA from 713 female knee OA cases and 569
controls were calculated. Data for markers in common with the
HumanHap300-Duo Genotyping BeadChip were combined with
individual genotypes for 100 knee OA cases and 500 controls
(all female).
Results: Preliminary analyses indicated that genes part of pro-
apoptotic signaling, in the Wnt signaling and Smad signaling
pathways that had not previously shown to be involved in OA
were associated with disease risk. For the ten markers with
the smallest p-values, all showing genome-wide signiﬁcance,
two or more SNPs in the same gene region were selected and
genotyped individually for the original 813 cases plus additional
540 cases and for the original 1069 controls plus additional 1040
controls.
Conclusions: We present the combined results of the discovery
and replication samples in the largest genetic association study
of knee OA in women to date.
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Purpose: Osteoarthritis (OA) is the most common bone and
joint disease. Genetic factors have been implicated in its etiology
and pathogenesis. Growth and differentiation factor 5 (GDF5)
is a growth factor that belongs to a subgroup of the TGF-
β/BMP family. GDF5 has been implicated in chondrogenesis,
joint formation and OA. The aim of the study is to clarify the role
of GDF5 in the etiology and pathogenesis of OA using combined
approach of human and mouse genetics.
Methods: Human study. A case-control association study on
GDF5 was performed for OA of the knee and hip joints in
Japanese using several independent cohorts including a total
of more than 3,500 subjects (1,000 hip OA, 718 knee OA and
1,845 control). A susceptibility gene was located by a linkage-
disequilibrium mapping. The replication of the association was
examined in a Han Chinese knee OA population. The allelic
difference of the associated sequence variation was evaluated
by in vitro functional studies.
Mouse study. Through a large-scale ENU mutagenesis screen,
a mouse mutant with Gdf5 mutation was identiﬁed. This mouse
carries an amino acid substitution (W408R) in a highly conserved
